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Country. 

Budapest. ................... 
Paris ......................... 
Treuenbriet.zen(Brandenbur~~ 
Vienna ....................... 
Breslau ...................... 
Schaerin ..................... 
Karlsruhe .................... 
Geneva.. .................... 
Nieder Marsberg.. ........... 

Categories of rains. 
Theoreti- Actual. Th:iyu- Actual. I 1 I I 

Theoretical. Actual. 
Date. Yearly H., 

June 3.1S75 
Se t. 200.1SJj7 
Jufy 31,1SV7 
July 21,191’2 
Aur. 6 1558 
May ll:li70 
Jiine Z3.1S5 
Slay 30,1*27 
.4ug. 6,1&97 

I___ 1-1-1- 

Y. Y 
10.6 
10.9 
11.7 
11.9 
IS. 4 
13. Y 
15.0 
16. s 

Ordinary ralm (1.0-3.0) .................... 1 3;0.~ I 2.1 I 2.0 I 2.9 
hloderateshowers (3.04.0). ................ O.B 0.01 0.07 
Heavyshowers(5.~7.0). .................. 0.16 0.17 I 0.W i 0.00 

$. 5 
9.2 
10. S 
9.9 

10.1 
11.4 
13.0 
r2. 1 
15.4 

I 

The avera e yearly amount of preci itation evidently 

rains corresponding to. t,heir yearly occurrence nnd CJIW 
can espress it theoretically by equation H=Sl /? .  If 
we coiiipute t.he quantity S for four towns wit.11 col1t.i- 
nentd climate we obtain for Stuttgnrt S=110, for 
Hanover S = 116; for Eliatminoslav S = 120, and for 
Astrakhan S =  131. Therefore, one can take for the 
central region of Euro e the middle nuinber mit,h suffi- 

But for countries with humid sea cliiiiate the quantity 
5’ departs c.onsiderably from it.s averaae value (for 
instance, for Petrognd S = 271). Probaky there fall 
and are recorcled very siiiall rains u-hich in a diier con- 
tinental clininte are eva orated without reaching t,he 

rain power” for a given 
place will evidently e such a power as is not surpassed 
rn the course of the complete cycle of periodicity of pre- 
cipitation for p e m ,  and cpnsepently will be A = p v p +  

p is unknown, it can be substituted by yearly average 
quantity of precipitation H (from the equation A= 130 
I/?), from which it becomes approximately A = 0.041 

The complete cycle of periodicity of precipitation 
nialies up, according to Bruckner, p=35 years, and then 
the maximal rain power will be A = 0.131i/a3 + 0.1. But 
according to the opinion of the author the complete cycle 
of periodicity must be a double one-that is, p = ’70 years. 
The maximuin possible “rain power’’ will be somewhat 
lar er, namely, A = 0.17i /F +0.1. 

!or the verification of this formula there were calcu- 
lated by the author the “powers” of all remarkable 
showers known to him, from which ap eared to be that 

do not surpass the calculated value of their ower for the 

ological reports seldoni embraces a penod of observations 
larger than for 30 to 40 years. Only in nine cases quoted 
below the actual maxmum (‘rain power” was larger 
than the theoretical for the eriod o p=35 years, but 
did not reach the theoretic2 power cnlculated for the 
period of p =70 years. 

consists of t % e suiii of prepipitation o r all categories of 

cient accuracy and o 7l tain the equation H = l 2 0 @ .  

surface of the earth and t P ierefore escape being recorded. 

0.1. In  case t z .e esact climatl? number of the country 

gossible (( 

(12) The largest 

li/P li//p+o. 1. 

for the majority of actual observations t K e li  rain powers” 

period of p=35, although a proaching it c r osely. That 
could be expected because t R e majority of emct meteor- 

1R75-Aug. 31. .................................... 1.20 
Ilitj-Jime i... ................................... 0.54 

July XI ..................................... 0.3s 
1577-J i n @  20.. ................................... 0.67 

Junu 21 1.20 
July 14.. ............ .-_ ................... 0.44 
July 1s.. ................................... 0.35 

lS;(cM3). 12.. ................................... 0.25 
blny 14.. ................................... 0.M 
Junz 14 ..................................... 0.59 
July 27.. ................................... 0.43 
.4ug. i ...................................... 0.34 
.\w. 7 ...................................... 

lbQ--.Apr. a!. .................................... 
Is<*Trlny 1.1 ..................................... 

Jiina 11 ..................................... 
July 1 ...................................... 
.\ LLS. 13.. ................................... 

..................................... 

0.49 
0.26 
0.62 
0.55 
0.59 
0.25 

Bept.8 ..................................... 0.29 

July 16.. ................................... 0.22 
IP82-TrIay 30.. ................................... 0.82 

blav 50. .................................... 0.73 
LSi-Majr S.. .................................... 0.52 

July 10.. ................................... 0.85 
July 10. ..................... ..:. ........... 1.01 
July 1.. ................................... 2.50 

SelJt.18.. .................................. 0 . g  
lS81-J~lY 9.. .................................... 0.71 

TABLE 5.-Rains at Sfiiffgnrt recordd iliiring the period 18754905, 
accordiiq to Dr. Th. Heyd. 

[The intensity 01 precipitation in mm./min. is calculated by the author.1 

I I I 

Dater. 

I 
Fcd. I 

435 : 7.6 
w 6.1 

Gl4 9.5 r:: 10.6 
c-- 11.5 
975 12.9 

a00 
90 
83 

112 
m 
74 
58 
42 
67 
99 
71 
56 
82 
44 

104 
91 fm 
42 
47 
67 

124 
37 

137 
121 
sa 

143 
174 
417 

Conforming to the above, the calculation for the rain 
power A = ,i t and climatic. numbers of country p =Ali/p 
give a new me t.liod of working with meteorological 
observations, allowing us to establish some laws for 
phenomena of precipitation and obtain by theoretical 
nieans deductions confirmed by observations. Therefore, 
it is very desirable to include in all meteorological records 
information concerninv the ra.in amounts 7i and duration 
f ,  also the calculate$ quantities of the rain power A. 
Summarizing the latter for many stations with regard to 
their duration, occurrence, and departure from their 
passage above some nei hboring points of observations, 

factor for different count,ries p from t ie location of points 
of observation relative to the mountain ranges and 
t.racks of cyclones and their elemt.ion above the sea 
level, it is possible to o en new mays of esploration 

virgin forest in which appeals now the vast amount of 
nieteorological observations concerniw the rainfall of 
many thousands of stations in the whore world. 

s and so on, and dso stu $ - ying t.he de endence of climatic 

through t.he estremely a g undant but hardly accessible 

DISCUSSION. 

By €1. R. T.EACH and R. E. HORTON. 

[VoorheesviUe, N. Y., July 24,1923.1 

The suggestion that stornis can be classified according 
to their “rain power” is worthy of further study. Once 
its true relation to other storm characteristics is estab- 
lished, and its frequency equation determined, most of 
the stoiiii characteristics of n certain locality can be 
expressed in two or three sim le e uations, the constants 

suggested in the paper. 
The formula given for (‘rain power, ” A = idt is not satis- 

factorily proven ancl is not in accordance with more recent 
intensity-duration formulas. The assumption that the 
power of a given stoTin is constant is not conclusively 
shown ancl it seems just tis logical to assume that the 
power mav suffer dedetion as f.he storm urorresses. The 

of which inay possibly hold P. oi re Y ntively large areas, as 

‘ -  & “ a -  
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intensity formulas more generally give the equation of an 
envelope curve embracing masinluln intensities of all 
storms, rather than the intensity-duration relation of a 
single storm.-H. R. L. 

The author evidently confuses storm wit.11 cloud in 
some degree. His first formula, .i= --, is true of course 

of the total amount of precipitation in a stornl where t 
is the total time, but the denvation of the baslc fonnula 
for maximum rain intensity in 21 time int.erva1 t ,  glvell 

?l, 
and used by the author, viz, that A = , ~ P  certainly does 
not follow from it. That is a form of expression some- 
times used, especially in Europe, for relative rain inbe!lsi- 
ties of equal frequency in storms of short duratipn. 
Of the hundrecl or more rain intensity formulas wlilch 
have been published in the United States only a few 
take this form. More commonly an expression of t,hc 

type i’b+t fits the data better. My own preference 
is for a formula of the exhaustion type, i=a In 
each of the above formulas the intensity is finit,e, i. e., 
a t; or a, for t=O; whereas the intensity forinula used by the 
author gives an infinite iiit,ensit.y or preci itation rate 

the author’s formula can be used to approsiniatelv or 
roughly represent rain intensity-time relntions in short 
storms most anywhere, and so far as that feature of the 

a er is concerned he gives some data which have not 
k%erto appeared in English. 

There is a suggestion of something very much more 
im ortant in this paper; t h t  is? the propositioii that thew 
is$. eaeh zocatity a mazirnwn or limz.ting value! o rLatUrels 

has nothing whatever to do m t h  the size of or ainount of 
moisture in any cloud. Strangely enough, engineers 
invariably recognize the existence of this masiniuin 
but since no way seems hitherto to have been devised to 
determine its value, the majorit of rain intensity and 
flood formulas are in such form t E at  the existence of the 
maximum is not taken into account. I do not t,hink the 
author’s met,hod of arriving at  this so-called maximum 

7r. 
t 

a 

for zero time, which is certainly incorrect. K’ evertheless, 

capabditiss in the way of rain prod~iiction., but o f course it 

value of A is satisfactory. Even if the Briickner c cle 
was much more erfect than i t  generally is, even t i en 
one cycle differs t o m  another in magnitude of its maxi- 
mum and minimum points to a considerable degree. 
There is, therefore, no certainty that the absolute maxi- 
mum rain intensity for any interval may not somewhat ex- 
ceed, t-hough probably not much, any value observed, even 
in two Bruckner c cles. I happen to have been studyin 

rates very carefully. I fully believe in the existence of 
maximum values, as the author su gests, but I further- 

out to test my 
theory for many cases) that a frequency formula for 
various intensities can be devised in which the constants 
determined from the more frequent and better known 
obsei-vations will lead to a curve having an 9s mptote, 
the osition of which is the limiting value o T rainfall 

mined. 
Within the past few weeks Mr. Leach has been working 

out these limiting values of annual rainfall in this way 
for several of the longer New England rainfall records. 
I n  general the indicated ma-shuni annual rainfall so 
determined is slightly, but sometimes only sli htl , 
in excess of any value ever observed. Nearly a f i g  t e 
records used cover seventy years or more. 

To some extent the nittiiral maximum limitations of 
rainfall, say for a single storm, can, I think, be a rosi- 
niat.ed from meteorological conditions, although y h a v e  
approached the subject entirely from a statisticid view- 
point. In consideration of the importance of the sub- 
ject, and the fact that I do not think there is a word in 
relation to it in print anywhere, a syiiiposium on this 
very question-Is there a limiting ~nuxiinum amount 
of rain which nature can produce at each locality i n  any 
ehosen time interval; and ‘1 so, Itow m y  this limit best be 
detmniiwd ?-would, I thin l -,be fruitful of valuable results. 

Gorbatchev’s paper could be used in digest or abstract 
form to introduce such a discussion. It occurs to me 
that Bjerknes’ Theory of the Cyclone, especially in 
relation to the formation of rain, points the way rou hl 
to an analysis of the meteorological conditions w f i d  
liniit the possible amount of rain which can be produced 
at a iven place during the passage of a cyclonic storm.- 
R. 4. H. 

K this question of T bi t ing  or masimum possible rainfa 

more believe (and have worked tiem P 

for t R e given duration, and this position can be deter- 

CITY PLANNING A N D  THE PREVAILING WINDS. 

CLAREXCE J. ROOT, Meteorologist. 

[Weather Bureau Office, Epringfleld, Ill., July 17,1923.1 

Much interest has been manifested during recent years 
in the city planning and zoning movement. The plan- 
ning of cities is hardly a modern idea. As long ago as 
1759 Maj. Pierre Charles L’Enfant, an engineer offic.er 
who had served with our troops in the Revolution, was 
commissioned to lay out a capital city for the young 
Nation. Washi ton to-day is an e smple  of the 
advantages to be 5 ad in planning the future of our cities. 
Most of our cities were not planned, but just rew, and 

past and to plan for the future. 
The city of Springfield, Ill., is about to adopt a city 

lan. The ex erts have completed the surveys and 
Rave submitte B the tentative plan. This contemplates 
for the future city, among other things, a uilion railroad 
station, an industrial district, the creation of a large 
lake in the valley of the San anon River, and L civic 

efforts are now being made to rectify the iiiista a -es of the 

center. The civic center is to f e a memorial to Abraham 

Lincoln, and will occu y several blocks grouped about 
tlie Lincoln homest,ea% It is planned to have a wide 
boulevard lead from the union station, through the 
Lincoln civic center, to the State capitol building, and 
thence to the Lincoln tomb in Oak Rid e Cemetery. 

In  locating the industrial zone, Mr.%yron H. West, 
who supervised the work, placed it in the extreme north- 
east part of the city. Consideration was given to the 
source of water supply, proximity to coal mines and to 
railroads and terminals, housin conditions, and avail- 
able sites for industrial plants. %le matter of prevailing 
wind direction was an important factor, however, in 
choosing this location. The idea is to so locate industries 
that the smoke, gases, and noises will not be wafted over 
the city. 

An examination of the 44- ear weather record at  the 
Springfield station discloses t 35. e fact that tlie prevailing 
wmd direction is from the northwest during January 


